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Status 

1)K Responsive to communication(s) filed on 27 October 2003 . 
2a)n This action is fInaL. 2bM This action is non-fi 

3) n Since this application is 

closed in accordance w 
Disposition of Claims 

4) 13 Claim(s) 3.5.7-42 and 65 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allovsfed. 

SM Claim(s) 3.5. 7-42 and 65 is/are rejected 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification Is objected to by the Examiner. 

10)n The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(c 
1 1 )□ the oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
Priority under 35 U.S.C. §§119 and 120 
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application from the International Bureau (POT Rule 17.2(a)). 
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13) 0 Acknowledgment is madeof a claim for domestic priority under 35 U.S.C. § 119(e) (t( 

since a specific reference was included in the first sentence of the specification or in a 
37 CFR 1.78. 

a) □ The translation of the foreign language provisional application has been receive 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and 

reference was included in the first sentence of the specification or in an Application Di 

tachment(s) 

M Notice of References Cited {PTO-892)^ 4) □ Interview Summary (PTC 

□ Notice of Draftsperson's Patent Drawing Review (PTO-94B) 6) □ Notice of Informal Patent 

^41 Information Disclosure Statement(s) (PTO-1449) Paper No(s) r¥r^ 6) □ Other: 
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DETAILED ACTION 
Notice to applicant 

1 . Applicants' Amendment and Response to the Office Action mailed 6-30-3 has been 
entered and made of record. 

Response to Applicants' arguments 

2. In order to make the rejections of the claims clearer, the examiner has withdrawn the 
rejections stated in the Office Action mailed 6-30-3 without admitting agreement with 
applicants' arguments. 

Besides, in order to simplify the rejection the examiner cites references supporting the 
Official Notice for conventional and common features used in the semiconductor manufacturing. 
For exa:mple: Lemons (USPN 4213818 col. 10, lines 5-10) and Fujimura et al. (EP 304046, 
Abstract) for teaching plasma ashing to remove photoresist; Chen (USPN 6197181) for teaching 
the conventional methods of depositing the seed layer including evaporation, vapor deposition 
(see col. 4, lines 1 1-32). 

Applicants are referred to the new ground of rejection given below. 

Claim Objections 

3. Claims 10, 11, and 16 are objected to because of the following informalities: in claims 
10 and 16, lines 2 and 3, respectively, substitution of "the number of copper vias form on" with - 
- the copper vias are formed on— is suggested for clarity/correctness . Appropriate conection is 
required. 

Claim 1 1 depends from claim 1 0, it is objected to for the same reason. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103® and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 3, 5, 7-42 and 65 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tan et al. (USPN 6372622, hereinafter "Tan") in view of Matsuda et al. (USPN 6403481, 
hereinafler "Matsuda"). 

[Claims 7 and 65] Referring to Figs. 2-6 and related text, Tan discloses a method for 
forming copper vias on a substrate, comprising: depositing a seed layer including a thin film of 
Palladium (Pd) or Copper (Cu) on the substrate 10 (see col. 3, lines 39-53); using a 
photolithography technique in order to define a first number of via holes above the seed layer 
(see Fig. 2); and depositing a layer of copper over the seed layer (see par. bridging cols. 3 and 4); 
and removing the photoresist layer (see col. 5, lines 1-5). But it does not disclose expressly using 
electroless plating to form the copper layer, the thickness and the discontinuity of the seed layer; 
and removing the photoresist layer using oxygen plasma ashing. However, the missing 
limitations are well known in the art because Matsuda discloses the use of Cu electroless plating 
on discontinuous seed layer and the thickness of seed layer (see Figs. 1-7B, Summary and col. 6, 
line 55- col. 7, line 24). The combined teaching of Tan and Matsuda does not disclose oxygen 
plasma ashing of the photoresist. However, the examiner takes Official Notice that plasma 
ashing is a conventional method of removing photoresist. A person of ordinary skill is motivated 
to modify Tan with Matsuda to use electroless plating to deposit Cu to obtain good 
electromigration resistance (see Matsuda, col. 2, lines 1 1-22). 

[Claim 13] The combined teaching of Tan and Matsuda discloses substantially the 
limitations of claim 13, as shown above. It also discloses the forming of a second patterned 
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photoresist defining a number of line openings above the copper vias. But it does not disclose 
expressly the repetition of the steps in the forming of the vias to form conductive lines. However, 
the transposition of process steps or the splitting of one steps into two, where the processes are 
substantially identical or equivalent in terms of function, manner and resuh was held not to 
patentably distinguish the processes (Ex Parte Rubin, 128 USPQ 440 (Board of Appeals 1959). 

[Claims 3 and 17] Tan also discloses wherein depositing a seed layer includes depositing 
a seed layer using a physical vapor deposition process (see col. 3, lines 40-53). 

[Claims 8, 9, 12, and 14] The arguments used for the rejection of claims 7 and 3 apply. 

[Claims 5, 10,1 1, and 16] Tan also discloses wherein depositing a layer of copper 
includes filling the number of via holes substantially to a top surface of the photoresist layer or 
forming a number of copper vias, wherein the copper vias are formed on the seed layer but not 
on the patterned photoresist layer (see Fig. 3). 

[Claim 1 8] The combined teaching of Tan and Matsuda discloses substantially the 
limitations of claim 18. But it does not discloses that the thickness of the second patterned 
photoresist 'is less than that a thickness of the first patterned photoresist layer. However, it is 
within the level of skill of a person of ordinary skill in the art to deposit the second patterned 
photoresist layer to a thickness suitable for the desired purpose, including less than a thickness of 
the first patterned photoresist layer. 

[Claim 19] Tan discloses wherein depositing the second patterned photoresist layer which 
defines a second number of line openings includes a number of first level line openings (see Fig. 

[Claims 20, 2 1 , and 28] The combined teaching of Tan and Matsuda discloses 
substantially the limitations of claims 20, 21, and 28, as shown above. But it does not discloses 
expressly forming second and third seed layers, second and third patterned photoresist layer, first 
level of conductor lines, the second level copper vias. However, the argument concerning the 
repetition of steps used for the rejection of claim 13 applies. 

[Claims 15 and 29] The combined teaching of Tan and Matsuda discloses substantially 
the limitations of claims 15 and 29. But it does not discloses that the first seed layer is deposited 
by evaporation. However, the examiner takes Official Notice that this feature is well known in 
the art. 
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[Claims 22 and 23] The argument used for the rejection of claims 13 and 14 concerning 
the claimed feature apply. 

[Claims 24-27] The arguments used for the rejection of claims 10, 7, 3, and 18 
respectively apply. 

[Claims 31-33] The arguments used for the rejection of claims 14, 3, and 7 concerning 
the respectively claimed features apply. 

[Claim 34] The arguments used for the rejection of claims 7, 20, and 21 apply. Besides, it 
would have been obvious for a person of ordinary skill in the art to use the same seed material to 
form all the needed seed layers to simplify the manufacturing process. 

[Claims 35-37] The arguments used for the rejection of claims 22, 3, and 7 respectively, 
for the related claimed features, apply . 

[Claims 30, 38, and 39] ] The combined teaching of Tan and Matsuda discloses 
substantially the limitations of claims 30, 38, and 39, as shown above. It also disclose removing 
the seed layer (see col. 5, lines 1-5). But it does not disclose expressly the removal of photoresist 
layers includes removing the first, second, and third seed layers. However, it would have been 
obvious for a person of ordinary skill in the art to do so in the photoresist overetching step since 
the seed layers contacting the resist layer is thin, to ensure clean multilevel intercoimect structure 
is obtairied. 

[Claims 40-42] Tan discloses the use of a diffusion barrier layer under a copper contact 
(see col. 3, lines 40-53). When repeating the steps of forming contacts (vias or wiring lines), the 
barrier layer of the subsequent level (vias or wiring lines) is formed on the previously formed 
level. But it does not disclose the use of a diffusion barrier on the second level of copper lines 
and the claimed material. However, the examiner takes Official Notice that, these features are 
well known in the art, they are intended to effectively prevent Cu diffusion to the surrounding 
environment (see Ashley and Simpson). 

Therefore, it would have been obvious to combine Tan and Matsuda to obtain the 
invention as specified in claims 3, 5, 7-42, and 65. 

6. Claims 13-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tan in view 
of Matsuda and Simpson (U.S. Patent 6197688). 
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The combined teaching of Tan and Matsuda discloses substantially the limitations of 
claims 13-42, as shown above. It also discloses the forming of a second patterned photoresist 
defining a number of line openings above the copper vias. But it does not disclose expressly the 
repetition of the steps in the forming of the vias to form conductive lines. However, the missing 
limitation is well known in the art because Simpson discloses that separately forming conductive 
vias then repeating the steps to form conductive lines are conventional in the art (See fig. 9 ). 

Therefore, it would have been obvious to combine Tan and Matsuda with Simpson to 
obtain the invention as specified in claims 13-42. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ha Nguyen whose telephone number is (703) 308-2706 , after 
Feb. 3, 2004, the new phone number will be (703) 272-1678. The examiner can nonnally be 
reached on Monday-Friday from 8:30AM to 6:00PM, except the first Friday of each bi-week. 
The telephone number for Wednesday is (703) 560-0528. 

If attempts to reach the examiner by telephone are xinsuccessful, the examiner's 
p ■, John Neibling, can be reached on (703) 308-3325, after Feb. 3, 2004, the new phone 
number will be (703) 272-1679. The fax phone number for this Group is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0956. 

Ha Nguyen 
Primary Examiner 
12-12-03 



